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Summary
Objective: To validate a translated and culturally adapted version of the Arthritis Impact Measurement Scale (AIMS) 2 in primary care patients
with osteoarthritis (OA) of the hip and knee.
Method: The AIMS2 was translated into German and culturally adapted. The questionnaire then was administered to 220 primary care
patients with OA of the knee or hip. Two hundred and nine questionnaires were returned and analysed. Testeretest reliability was tested
in 50 randomly selected patients, of those 42 completed the questionnaire after 2 weeks for a second time.
Results: Item-scale correlations were reasonably good as well as the discriminative power of separate scales. The assessment of internal
consistency reliability also revealed satisfactory values; Cronbach’s alpha was 0.77 or higher for all scales. The testeretest reliability, esti-
mated in an intraclass correlation coefﬁcient (ICC), exceeded 0.90, except the ‘‘social activities’’ scale (0.87). Since only patients with OA
of the lower limb were enrolled, substantial ﬂoor effects occurred in the ‘‘arm function’’ (28.2%) and the ‘‘hand and ﬁnger function’’ scale
(29.2%). The principal factor analysis conﬁrmed the postulated three-factor structure with a physical, physiological and social dimension,
explaining 48.5%, 13.9% and 6.8% of the variation, respectively.
External validity was assessed by calculating correlations to the Western Ontario and MacMaster (WOMAC) osteoarthritis questionnaire
a pain visual analogue scale (VAS) and the Kellgren score as well as to disease duration. Spearman’s ‘‘R ’’ achieved satisfactory values
for the corresponding WOMAC scales and the pain-VAS. Correlations with disease duration as well as with the radiological grading were low.
Conclusion: The GERMAN-AIMS2 is a reliable and valid instrument to assess the quality of life (QoL) in primary care patients suffering
from OA.
ª 2007 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.
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Osteoarthritis (OA) is the most common joint affection world-
wide1. According to estimates of the World Health Organiza-
tion (WHO), 190 million people are suffering worldwide from
symptomatic OA. It is frequently associated with pain und
functional impairment. In recent years, health-related quality
of life (HRQL) has increasingly become an important out-
come measure in clinical trials and treatment. The Arthritis
Impact Measurement Scale (AIMS), developed by Meenan
et al. in 1980 for rheumatoid arthritis, was one of the ﬁrst
self-administered questionnaires to assess functional status
and HRQL2. In 1992 the AIMS2, a revised version of the
original version of AIMS, was released. In many validation
studies it hasproven tobeapractical, reliable andvalid instru-
ment in clinical research and also in clinical practice3e5.
Today the AIMS2 is one of the most commonly used
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Received 13 November 2006; revision accepted 29 March 2007.11instruments to assess HRQL. With the AIMS2-SF, Guillemin
et al. developed a less time consuming version6e8, but never-
theless the original long version, theAIMS2 remains themost
important tool in assessingHRQLof arthritis patients. Mostly,
theAIMS2wasused in ahospital setting, but results fromclin-
ical research cannot simply be transferred to a primary care
setting. Furthermore, it can be assumed that acceptance of
time consuming tools may be lower than in a hospital setting.
Additionally, assessment instruments cannot just be trans-
lated, since cultural differences do interfere with reliability
and validity. Although about 140 million people in the world
speak German and it is one of the most frequent languages
in Europe, a German version of the AIMS2 was not yet avail-
able. The aimof our studywas to translate theAIMS2, assess
cultural relevancebyanexpert panel andﬁnally validateacul-
turally adapted version of the AIMS2 in primary care patients
with OA of the knee or hip.
Subjects and methods
RECRUITMENT OF PATIENTS
From April to July 2006, 220 patients were recruited con-
secutively in 20 primary care practices in Germany. The28
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the PraxArt project. This project aims at improving the qual-
ity of life (QoL) of patients with OA in primary care. It is
ﬁnanced by the German Ministry for Education and Re-
search for a period of 6 years and will assess the effects
of a multifaceted intervention in a large randomised con-
trolled trial with over 2000 patients. Inclusion criteria were
at least 18 years of age, meeting the criteria of OA accord-
ing to the American College of Rheumatology (ACR)9,10
and sufﬁcient German language skills for understanding
and answering the questionnaire. Furthermore, a diag-
nose-speciﬁc X-ray, performed within the 6 months prior
to questionnaire completion, was required. To exclude pa-
tients with a doubtful OA diagnosis, a score according to
Kellgren and Lawrence of at least 2 was required11. Pa-
tients were addressed in consecutive order. General Prac-
titioners (GPs) created a list with all addressed patients.
This enabled linkage of the questionnaires with the medical
ﬁle to compare nonrespondents with patients who returned
the questionnaires. All patients gave their informed consent
to the study, which was approved by the ethical committee
of the University of Heidelberg. They were informed that the
GP did not get knowledge about the answers and that the
information from the medical ﬁle was given to the university
anonymously. Patients received the AIMS2 together with
a short information about the aim of the study. They were
asked to personally complete the questionnaire. After 2
weeks, follow-up questionnaires were sent by mail to a sub-
set of 50 patients together with a note, explaining that the
follow-up was not meant to remember the initial replies,
but to complete the questionnaire according to the present
situation.
TRANSLATION AND CULTURAL ADAPTATION
The translation process was performed according to the
recommendations for the cross-cultural adaptation of HRQL
measures12. In a ﬁrst step, the AIMS2 was translated into
German by three native German speakers. These three e
slightly different e translations were discussed in an
expert panel of three GPs, two orthopaedics and one rheu-
matologist, aiming at assessing the relevance as well as
the acceptability of the items in Germany. The resulting
ﬁnal German version was translated back into English
by a native English speaking colleague and compared
with the English original to conﬁrm that the meaning of
the original version was met12. Slight adaptations were
necessary for items 7 and 9, since the term ‘‘blocks’’ is
no common expression of a distance in Germany. It
was replaced by ‘‘a few hundred meters’’. Item 75, refer-
ring to the racial background had to be adapted as well.
We changed the categories into ‘‘European’’, ‘‘Asian’’, and
‘‘other’’, since these were the only relevant ethnic groups.
Regarding item 77, which refers to the school education,
we categorised: less than 9 years (‘‘kein Hauptschulabs-
chluss’’), 9 years (‘‘Hauptschulabschluss’’), high school
degree (‘‘Fach-/Abitur’’), and university degree (‘‘Fach-/
Hochschulabschluss’’). In Germany, it is quite uncommon
to ask for the income in surveys. Even though there is
unlimited and free access to the German health care sys-
tem, the utilisation of health care resources shows the
same relationship to the social background as in other
health care systems. Therefore, and to ease comparison
in future research, we decided to calculate the equiva-
lents of income in Euro based on the US$ amount of
the original AIMS2. A ﬁrst draft of the translated AIMS2
was tested in 15 patients, without problems.OTHER MEASURES
In order to assess the external validity of the scales,
additional data were retrieved:
Pain was assessed on a 100 mm visual analogue scale
(VAS)13, all patients were asked to complete the validated
German version of the Western Ontario and MacMaster
(WOMAC) questionnaire14, containing ﬁve-point Likert scales
similar to the AIMS2 questionnaire. As the AIMS2, these
instruments asked the patient to report about the last 2weeks
prior to the assessment. The X-rays were scored by an ortho-
paedic according to the criteria of Kellgren and Lawrence11.
STATISTICAL ANALYSIS
Data were entered in Microsoft Excel spreadsheets and
analysed with the SPSS statistical package (version 14.0).
When necessary, items were recoded and transformed
from graduated 10-point scales, Likert scales of GER
MAN-AIMS2 and WOMAC and patient self-assessment,
so that results between 0 and 10 with 0 representing the
best health status and 10 representing the worst were
yielded for all items. In case of missing values, the respec-
tive scale could not exactly be calculated and was therefore
excluded from further analysis. Descriptive analysis in-
cluded mean and standard deviation (SD). Since notable
ﬂoor and ceiling effects would represent some limitation,
we also calculated the percentage of participants achieving
the lowest and highest possible score.
To assess internal consistency reliability, we calculated
Cronbach’s alpha to estimate if each item of a scale is ap-
propriate to assess the underlying concept of its scale15,16.
In accordance with comparable studies, values above 0.7
were considered as acceptable internal consistency, values
above 0.9 were regarded as high internal consistency7,17.
As an estimate of testeretest reliability, the intraclass cor-
relation coefﬁcient (ICC) was used. The ICC assesses the
correlation of scales at two different measure points. It
was calculated based on the 12 scales, named as ‘‘areas
of health, impacted by arthritis’’. A random sample of 50
patients from the initial sample of 209 was asked to com-
plete the questionnaire again 14 days later. In order to be
eligible for retest, patients had to have no change in thera-
peutic regime, lifestyle or medication during those 14 days.
This was conﬁrmed by all of the 42 patients who returned
their questionnaires after this period.
Scale internal validity was assessed by computing Pear-
son’s r for the correlation of the items with the respective
scales corrected for overlap to avoid the bias of self-correla-
tion. A correlation of at least 0.4 for Pearson’s r was assumed
as the standard for supporting scale internal consistency7,17.
Item-discriminant validity shows to what extent an item mea-
sures what it is not supposed to measure, the degree of dis-
criminatory power. It was assessed by computing the
correlation (Pearson’s r ) of each item with the other scales.
In order to support high discriminatory power of scales, there
should be no high correlation for item discriminance.
Convergent validity was assessed using external and in-
ternal criteria. We calculated Spearman rank correlation
‘‘R ’’ since different systems were compared and a linear re-
lationship could not be assumed. To conﬁrm convergent val-
idity, we computed Spearman’s R for correlations between
the GERMAN-AIMS2 scales and the scales of the previously
validated WOMAC questionnaire, the pain-VAS as well as
the Kellgren and Lawrence score. In this context, correla-
tions between 0.40 and 0.60 were regarded as good corre-
lations and values above 0.6 as very high correlations18.
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signiﬁcance.
CONSTRUCT VALIDITY
To explore construct validity, we conducted a principal
component factor analysis with varimax rotation analysis.
This procedure reveals factors that explain variation of the
speciﬁc scale. If the factor loading is in accordance with
the hypothetic construct assumed to underline the speciﬁc
scale, construct validity can be conﬁrmed. The criterion
for factor extraction was an eigenvalue >1.0.
Results
TheGPsaddressed220patients in total, 11 of themdenied
completing the questionnaire; the main reason given was
time effort. Regarding age and disease duration, responders
and nonrespondents did not differ signiﬁcantly. Table I dis-
plays the baseline characteristics of the 209 patients who re-
turned the questionnaires. Men were overrepresented in the
patient group with OA of the hip (43/72); in contrast, in the
knee group nearly two-third (89/137) were women. Mean du-
ration of disease was 7.9 (SD 6.8) years. One hundred and
twenty-eight patients were at least part-time working, for the
retired persons the ‘‘work’’ scale could not be calculated,
which has to be considered in the upcoming analyses.
The descriptive statistics of the individual scales are dis-
played in Table II: mean, SD, percentage of people achieving
the lowest scores (indicating best health) and patients
achieving the highest scores (indicating worst health status).
Notable ﬂoor effects occurred in the scales addressing
limitations to the upper limb, ‘‘arm function’’ (29.2%) and
‘‘hand and ﬁnger function’’ (28.2%), indicating nearly one-
third of the patients had no notable limitation of the upper
limb. This ﬁnding is mainly due to the study sample that
consisted of patients with OA of the hip or knee. Notable
ceiling or ﬂoor effects did not occur in any other scale.
The response rate indicates in how many of the received
questionnaires all items of the speciﬁc scale were com-
pletely answered. As can be seen, the response rate was
over 90% in all scales. Interestingly, the highest values
were achieved in the scales referring to the social situation.
ASSESSING SCALE INTERNAL VALIDITY AND RELIABILITY
Table III shows the statistical calculations of scale internal
validity and reliability of the AIMS2. Regarding the scale inter-
nal consistency, the computed correlations of single itemswith
Table I
Baseline characteristics of the 209 enrolled patients
Mean SD/%
Age (years) 57.3 9.3
Female 134 64.4%
Duration of disease (years) 7.9 6.8
Retired form work 138 66.0%
Main manifestation of OA
Hip 72 34.5%
Knee 137 65.5%
WOMAC
Pain 12.9 4.7
Stiffness 4.6 1.9
Function 44.1 11.7
VAS pain 51.8 19.4
Kellgren score 2.62 0.85the referring scale indicated high scale internal validity while
surpassing the demanded minimum threshold of 0.40. Re-
garding the discriminatory power, Pearson’s r for correlations
between the items of a scale and the other scales was less
than 0.4, except for some overlaps between ‘‘walking and
bending’’ and ‘‘mobility level’’ and ‘‘level of tension’’ and
‘‘mood’’, as well as between ‘‘support from family and friends’’
and ‘‘social activities’’. Altogether, the values indicated high
discriminatory power of scales and little redundancy.
The lowest values for Cronbach’s alpha were achieved in
the social activities and work scale, but all scales surpassed
0.7, most of them surpassed 0.8. This conﬁrms high internal
consistency of the scales. As an estimate for testeretest re-
liability, the ICC was calculated. The ICC was equal or sur-
passed 0.9 for all scales, except the social activities scale
that achieved an ICC of 0.87.
Table IV displays the results of the varimax rotation analy-
sis for the different scales of the AIMS2. Three latent factors
could be extracted. The factors ‘‘physical’’, ‘‘psychological’’,
and ‘‘social’’ explained 48.5%, 13.9%, and 6.8% of the cumu-
lated variation, respectively. Together these three factors ex-
plained 69.2% of the variance of the questionnaire. We also
calculated the factor loadings for every single item. Even
though some single items loaded notably (>0.5) on two
Table II
Score distribution and response rates of the AIMS2
Response
rate (%)
Mean
(0e10)
SD Ceiling
(%)
Floor
(%)
Mobility level 92 3.8 2.3 0.9 0
Walking and bending 93 4.3 2.4 0 0
Hand and ﬁnger function 91 0.9 2.3 0 29.2
Arm function 92 1.4 2.7 0 28.2
Self care 97 1.6 2.2 0 0
Household tasks 92 1.7 2.4 0 0
Social activities 99 4.9 2.0 0 0
Support from family
and friends
100 2.4 2.7 0 0
Arthritis pain 97 5.5 2.7 0 0
Work* 93 2.8 2.3 0 0
Level of tension 92 4.9 1.7 0 0
Mood 94 4.3 1.5 0 0
*The percentage refers to a number of 128 patients who were not
retired.
Table III
Parameter of scale internal validity and reliability
Item-
scale
correlation
Item-
discriminant
validity
Reliability
(Cronbach’s
alpha)
Teste
retest
correlation
(ICC)
Mobility level 0.63e0.91 0.05e0.45 0.81 0.95
Walking and
bending
0.53e0.92 0.04e0.61 0.77 0.94
Hand and ﬁnger
function
0.69e0.91 0.11e0.32 0.82 0.92
Arm function 0.54e0.95 0.13e0.34 0.79 0.90
Self care 0.51e0.90 0.08e0.35 0.88 0.92
Household tasks 0.63e0.92 0.04e0.38 0.83 0.94
Social activities 0.53e0.93 0.04e0.55 0.73 0.87
Support from
family and friends
0.68e0.94 0.12e0.55 0.83 0.92
Arthritis pain 0.65e0.89 0.04e0.40 0.80 0.94
Work 0.53e0.92 0.09e0.38 0.75 0.93
Level of tension 0.58e0.91 0.08e0.38 0.79 0.90
Mood 0.57e0.93 0.11e0.32 0.77 0.92
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tis pain’’ scale also loaded on the psychosocial factor, the
scales into which the speciﬁc items were grouped are clearly
distinguished, as the high loadings of the scales indicated.
ASSESSING EXTERNAL VALIDITY
The correlations between AIMS2 scores and the data that
were collected for estimating external validity are shown in
Table V. We computed Spearman’s coefﬁcient R for rank
correlations since different systems without linear relation-
ship were compared. The highest correlations of the GER
MAN-AIMS2 were found between the ‘‘arthritis pain’’ scale
and both the pain-VAS (R¼ 0.63) and the WOMAC scale
for pain (R¼ 0.61). The WOMAC questionnaire addresses
only the lower limb, therefore notable correlations could
only be expected with the AIMS2 scales that also ad-
dressed the lower limb. This was conﬁrmed with the values
for the correlations of WOMAC stiffness and function and
the AIMS2 scales ‘‘mobility level’’, ‘‘walking and bending’’
that surpassed an R of 0.4. Interestingly the correlation of
the WOMAC function scale and ‘‘household tasks’’ was
also signiﬁcant with an R of 0.34. In accordance with prior
studies, the correlations between AIMS2 and the radio-
logical Kellgren and Lawrence scores were low, achieving
the highest value in the ‘‘walking and bending’’ scale
(R¼ 0.37). No other correlations with the Kellgren score
were signiﬁcant. Interestingly, correlations between the
Table IV
Principal components factor analysis with varimax rotation analysis
(eigenvalue >1)
Physical Psychological Social
Explaining % of variance 48.5 13.9 6.8
Mobility level 0.74
Walking and bending 0.68
Hand and ﬁnger function 0.62
Arm function 0.61
Self care 0.75
Household tasks 0.77
Social activities 0.58
Support from family and friends 0.57
Arthritis pain 0.69
Work 0.57
Level of tension 0.77
Mood 0.69
Factor loadings >0.50 are reported.duration of the disease and all scales were low and did
not achieve any signiﬁcance.
Discussion
QoL has become an important outcome measure in clin-
ical trials as well as in clinical practice. The internationally
well-known AIMS2 is one of the most important assessment
instruments for QoL of patients suffering from rheumatoid
arthritis as well as OA. So far, this instrument was not avail-
able in German. As our validation study proved, validity and
reliability of the culturally adapted German version is quite
similar to the original version of the AIMS2.
If assessment instruments are provided in a different cul-
tural setting, adaptations are indispensable to increase
acceptability and to reduce missing data. As our study
showed, the slight changes that were made according to
the suggestions of the expert panel resulted in high accep-
tance. The fact that nearly all patients returned the question-
naire was most likely caused by the fact that they were
directly addressed by their GP. The response rates regard-
ing the different scales were quite similar to the ones re-
ported by Arkela-Kautiainen et al. who validated the Finish
AIMS2 among patients with rheumatoid arthritis in a hospital
setting19. The authors of the Turkish validation study even
reported that all of the 141 enrolled patients answered the
AIMS2 completely20. Nevertheless, our results suggest
that the AIMS is applicable in a primary care setting where
response rates are often lower than in a hospital setting.
Substantial ceiling affects occurred only in the dimen-
sions reﬂecting affection of the upper limb. This ﬁnding
may not represent a notable limitation since this ﬁnding is
most probably due to the study sample that consisted of pa-
tients suffering from OA of the lower limb. The measures to
assess the discriminative power and the scale internal con-
sistency by computing the correlations of the scales with the
other scales were satisfactory and higher than in the short
version21.
Regarding reliability, Cronbach’s alpha achieved very
satisfactory results. The values for ICC in order to assess
testeretest reliability indicated good reproducibility. The
lowest ICC value was found in the scales dominated by psy-
chosocial factors. This effect already occurred in the valida-
tion of the short form as well as in validation studies in other
languages8,17.
Regarding the correlations of the GERMAN-AIMS2
scales with corresponding scales from the GermanTable V
Convergent validity results: correlations between AIMS2-SF scales and external assessments (Spearman rank coefficient R)
WOMAC Disease duration Kellgren score VAS ‘‘pain’’
Pain Stiffness Function
Mobility level 0.43** 0.18 0.42** 0.15 0.29 0.41*
Walking and bending 0.44** 0.19 0.44** 0.23 0.37* 0.43**
Hand and ﬁnger function 0.15 0.14 0.19 0.04 0.11 0.09
Arm function 0.25 0.08 0.32 0.2 0.14 0.19
Self care 0.17 0.02 0.13 0.9 0.15 0.11
Household tasks 0.34* 0.01 0.30 0.12 0.14 0.22
Social activities 0.08 0.05 0.80 0.13 0.09 0.02
Support from family and friends 0.05 0.23* 0.39 0.02 0.05 0.04
Arthritis pain 0.61 0.24* 0.35 0.19 0.20 0.63**
Work 0.33 0.09 0.23 0.07 0.11 0.39*
Level of tension 0.12 0.10 0.17 0.08 0.03 0.07
Mood 0.25* 0.12 0.32 0.09 0.09 0.09
Level of statistical signiﬁcance: **<0.01; *<0.05.
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we only included patients with OA of the lower limb. But the
fact that high correlations between the pain-VAS and the
corresponding AIMS2 scales as well as to the scales that
were affected by OA could be observed, conﬁrmed the un-
derlying construct of the ‘‘arthritis pain’’ scale of the AIMS2.
Prior studies have shown that the correlation between struc-
tural damages, reﬂected in X-rays, and patients’ complaints
is weak22. This was conﬁrmed by the weak association
found between the Kellgren grading and the AIMS scales,
a ﬁnding that also occurred in other validation studies of
the AIMS220.
The principal factor analysis revealed three latent factors
that can be determined as ‘‘physical’’, ‘‘psychological’’ and
‘‘social’’. Altogether they explain 69.2% of the variance of
the entire questionnaire and indicate high construct validity.
Similar ﬁndings were made in prior validation studies5,17.
Some weaknesses of the validation study have to be con-
sidered. First of all, we were not able to assess sensitivity
change, but this will be the aim of future research. The re-
sults regarding the upper limb conﬁrmed the convergent
validity of the AIMS2 since our patients had no affection
of the upper limb. Due to the low values achieved in the re-
spective scales, we cannot conclude anything about perfor-
mance of these scales in relation to external criteria.
Nevertheless, this study represents a structured and care-
fully conducted approach to validate the AIMS2 in a large
sample of OA patients in primary care.
The WHO has the current decade proclaimed to be
the ‘‘bone and joint decade’’ since the prevalence of OA
is expected to rise tremendously in upcoming years1. OA
is the most frequent affection of joint worldwide and associ-
ated with substantial impact on patients’ QoL. Since
researchers as well as clinicians focus more and more
on QoL, the need for easy-to-use and valid assessment
instruments is obvious. Worldwide established instruments
as the AIMS2 enable comparisons between different
populations as well as assessing the inﬂuence of different
health care systems.
Conclusion
The German version of the well established AIMS2 has
reasonably good scale internal validity, reliability, and exter-
nal validity. Even though it is more comprehensive than the
short form, response rates were high and did not indicate
reduced acceptance among patients. We conclude that
with the GERMAN-AIMS2 we provide a well suited instru-
ment for QoL assessment in patients suffering from OA of
the knee or hip in a primary care setting.
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